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This is the second in a series of collections of current-
trends articles by members of the engineering and
computational mechanics editorial panel. Here Chris
Baker discusses computational developments in wind
engineering and Hubert Chanson looks at the impact of
the internet on engineering research.
WIND ENGINEERING
Chris Baker, University of Birmingham, UK
The field of wind engineering has, over the last four or five
decades, established itself as an identifiable discipline that cuts
across the boundaries of a number of traditional areas – civil,
mechanical and aeronautical engineering; meteorology;
environmental fluid mechanics; disaster management,
emergency planning, and so on. In its broadest terms wind
engineering is concerned with the effect of wind on structures
of different types – such as buildings, stadia, bridges, vehicles,
etc. – and on various aspects of the wind environment – wind
effects on people, pollution dispersion in the atmosphere, wind
energy generation, and so on
Over the decades it has evolved primarily as an experimental
discipline, in particular through the development of the
environmental wind tunnel in which reasonable representations
of the natural wind can be simulated, in terms of both the
mean flow and the turbulence characteristics. The early work in
such tunnels has provided the basic data on which most of the
existing wind loading codes of practice are based. The
environmental wind tunnels of today have attained a high
degree of sophistication and there are a number of specialist
wind tunnel consultancies around the world that offer facilities
in which it is possible to make extensive loading measurements
on model buildings rapidly and efficiently, and where the wind
environment around complex urban developments can be
thoroughly studied.
Notwithstanding the success of such developments, the field of
computational wind engineering has been developing rapidly
over the last decade, with a regular series of international
conferences devoted to developments in this field. The
application of computational fluid dynamics (CFD) to wind
engineering problems is perhaps less straightforward than to
problems in other sectors, primarily because most buildings are
bluff bodies with extensive flow separation, and the turbulence
levels close to the ground are much higher than in most other
CFD applications. As CFD codes have developed, more
sophisticated techniques have come to be used in such
applications – beginning with two parameter Reynolds average
Navier–Stokes (RANS) methods and, more and more frequently
these days, other more sophisticated techniques such as large
eddy simulation (LES). Indeed there are now a range of wind
engineering problems, for which it is probably true to say that
CFD is the tool of choice rather than the wind tunnel – in
particular wind environment studies.
This being said, there are many challenges ahead for the
application of computational techniques in this field,
particularly in the case of the accurate prediction of wind loads
on structures. In design terms, wind loading studies are
required to produce extreme values of the building surface
pressure coefficients which have a specified probability of
being exceeded during the life of the structure. Techniques
have been developed over the past few decades to enable such
coefficients to be measured in environmental wind tunnels
with well-specified probabilities of exceedence. In addition
wind tunnels are able to simulate surface pressure time
histories which can be directly input into finite-element design
packages to predict time histories of specific load effects.
Perhaps the major challenge for the computational techniques
used in this field is to address these issues and to develop
techniques that can accurately predict unsteady loading time
histories, from which exceedence probabilities can be derived,
and which can be used to predict load–effect time histories.
THE IMPACT OF THE DIGITAL INFORMATION
REVOLUTION ON ENGINEERING PUBLICATIONS
Hubert Chanson, University of Queensland, Brisbane,
Australia
Engineering is related to the application of science to real-
world problems. During the last three decades, however, the
higher education, research and professional environments have
been completely transformed by the ‘digital information
revolution’ including the growth of email and the Internet, the
introduction of search engines, and the development of digital
resources: e-journals, publishing databases and open access
repositories.1–4 This commentary discusses specifically the
impact of electronic publishing on engineering publications,
research quality and ethics.
A research and development (R&D) engineering project is only
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completed when it has been published and shared with the
community, and so, strictly speaking, there is no such thing as
unpublished research.5 Research publications constitute a key
element to establish intellectual copyright and they provide the
necessary means to assess scholarship and intellectual property.
Herein a research publication is defined as a peer-reviewed
publication. The peer-review process contributes to quality
control and it is an essential step in assessment of the standing
and scholarship of the study.2,5,6 Referees and peer experts play
an important role in safeguarding research quality, although
their contribution is rarely acknowledged at its true level. Peer
reviews are unpaid, many reviewers conduct their duties after
hours, and their primary reward is to assist the profession in
maintaining standards.7 With the ever-increasing numbers of
journals and conferences, scientific editors are under great
pressure to find expert reviewers who are willing to review the
manuscripts objectively and in depth. It is an honour to be a
peer reviewer, but also a duty as each manuscript should be
typically examined by two to three experts.
The rapid expansion of digital publishing, including databases
and open access repositories (OARs), has been followed by
increased concern regarding the ethics and honesty of some
submissions and publications. With the development of
electronic publications and software, it is this author’s opinion
that a larger number of engineering contributions have
involved unethical behaviour.6,8–10 Each student, engineer and
researcher should read the editorials in the American Institute
of Aeronautics and Astronautics (AIAA) Journal,8 by Henze9
and Mavanic.10 The problem of ‘cheating’ and dishonesty is a
critical issue because it discredits the entire profession.
As a senior expert reviewer, editorial board member and editor,
the writer is regularly engaged in peer reviews. He has
uncovered a number of unethical practices during the last six
to eight years in particular,
and these even included
researchers from prestigious
universities. He presented
several dishonest cases in
past publications.1,5,6 These
included a number of
submissions presented as new
original material although
containing already published
research work. Other
examples included parallel
submissions of the same
manuscript to two or more
scientific journals. Further
cases encompassed new
submissions containing
several misleading and
deceptive statements. All
these practices are grossly
unethical by any standard. In
one example, the writer
provided an assessment a
posteriori of a published
journal paper. The work was
based upon the experimental
work of a PhD student and
analytical developments of the PhD supervisor. Neither the PhD
student nor the supervisor were acknowledged or cited, even
though the paper included several figures directly duplicated
from the thesis. Beyond unethical standards, dishonest actions
affect other individuals adversely. In a few instances, the writer
discovered duplicated figures and text copied from his own
research papers, and published without single
acknowledgement or citation. In other cases, he saw the work
of individuals presenting the writer’s experimental data without
acknowledgement or reference. The list is long!
The OARs are an interesting development. An OAR is a service
aimed to support open access research information, and
developed by universities reacting to high journal prices and
licensing terms. In June 2008, there were more than 1200
OARs regrouping close to a billion peer-reviewed
manuscripts.11 Whereas the motivation to deposit research
works into an OAR include: (a) open access for undergraduate
and postgraduate coursework students, (b) the availability of
research materials to research students, (c) the access to quality
research publications by professional engineers, researchers,
and academics worldwide, and (d ) some knowledge of the
impact of his/her own research using the OAR’s retrieval
statistics (see next paragraph), OARs provide an opportunity to
secure intellectual copyrights.5,6 The rapid OAR deposit of a
peer-reviewed publication does guarantee some form of
intellectual property, allowing worldwide researchers including
expert reviewers and editors access to the original material (e.g.
technical report, conference). However, the role of the OAR is
also linked with its usage by the researcher(s) who deposit the
materials.
As part of the digital information revolution, commercial
databases and OARs record information on data usage. The
former do not release these details because of a combination of
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commercial secrecy and technological challenges,2 but the OAR
statistics are freely accessible (Figs 1 and 2). A close inspection
of the outcomes is challenging.6 An analysis of the file
download of the writer’s publications showed a strong demand
from North America, Europe, the Middle East and India, but
very little interest from Far-East Asia and Africa (e.g. Fig. 1).
Although economic constraints may explain the latter, the lack
of interest from Far-East Asia seems to be linked to linguistic
and cultural reasons. Among the most downloaded articles,
about two-thirds were not listed in Thomson Scientific ISI Web
of Science including books, book chapters, scientific papers in
journals not listed in Web of Science, international refereed
conference papers including keynotes and refereed research
reports (Fig. 2). The statistical results suggest that the impact of
a researcher is not truly characterised by commercial databases.
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What do you think?
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